110       XL TEERMODYNAMIC FORMULAE OF A SIMPLE SYSTEM.    .
These relations are known as "MaxivelVs four thermodynamical relations", and they may be'readily interpreted in words.
Attending only to the signs of the differential coefficients, we draw the following conclusions.
(a)  If the substance expands  adiabatically,  the  temperature  will increase or decrease as the volume increases,  according as addition of heat decreases or increases the pressure at constant volume.
(b)  If the substance is compressed adiabatically, the temperature will increase or decrease wifli the pressure,  according as  addition of heat increases or decreases the volume at constant pressure.
(c)  If the substance expands at constant temperature, it will absorb or give out heat as the volume increases, according as the pressure at constant volume increases or decreases with the temperature.
(d)  If the substance is compressed at constant temperature, it will absorb or give out heat according as the pressitre increases as the volume at constant pressure decreases or increases with the temperature.
As an example we may take the case of water below the temperature of maximum density. Here when the pressure is kept constant the volume decreases as the temperature increases and "conversely". Hence (-7-™) and [-T-) are both negative, and the second
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and  fourth  relations   give  (~7- )   negative and  (-TM    positive.    We
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conclude that in such a substance an increase of pressure causes cooling.
The equations moreover give an exact numerical relation between the phenomena correlated by them. For example (124) may be stated quantitatively thus: "The latent heat of expansion at constant temperature is equal to the product of the temperature into the rate of increase of pressure per 'unit increase of temperature at constant volume"
For a system defined by n -j~ 1 variables viz: T or S, and either the n generalised coordinates #17 x^y...xn> or the corresponding
generalised forces,  X1; X2, .. . Xn,  we  get  --(n -j- l)w independent
relations from the condition of integrability of the differential of any thermodynamic potential.
We thus obtain the four sets
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